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(57) ABSTRACT (corrected) 
SUBJECT: 

To develop a plasmid vector which can introduce a gene 
efficiently into the cells of acetic acid bacteria, especially 
bacteria belonging to genera' Acetobacter and Gluconacetobacter 
having alcohol oxidation ability, and which is stable in the 
cells thereof. 
MEANS TO SOLVE: 

Plasmid pGI1 capable of replicating autonomously in 
acetic acid bacteria, which comprises a specific nucleotide 
sequence comprising substitution, deletion, insertion, addition 
or inversion of one or several bases in said specific nucleotide 
sequence ; 

A vector for acetic acid bacteria which comprises at least 
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a part of said plasmid and a marker gene for selection, and 
which can replicate autonomously in the cells of acetic acid 
bacteria. 

FIGURE TO BE ELECTED: 
None. 
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[ # k n * <o $5 ffl ] 

[ »** 1 ] 

T IB <0 (A) , XI4 (B) l:*t^7^^ KpGI 1 0 
( A ) E n * o IE W # * 1 fc IS «J co jtft S E ?ij a> e> t£ % <? x * k , 

( b ) ia ?ij * co se # 1 «r ie « <d m. m e ?u is *5 v> r , 1 e l < »* & <i <o j& s <d e & , ^ 

If A. ftim, XI4ii!tt*r*trtft*ewa» fe* 5 , tJ»o, S= 8? flg T- £ Si «B * 7" 9 
2 ] 

H»*« 1 IE««^7^ $ K«)*4 < t t>-tt*aiR*?-*-»e*«:**L, ft Sfc M co m 

-mm-sim-etb 5 r t * &m t -r 5 ftgfcM^ * 9 -. 10 

[$g9icoS¥*iBfttft?ilJ 
[0001] 

* $g ^ i* , ae-r-tftfEftwicML, j: •? p 1= » , mmm. wtrt (a c 

etobacter) Slf^*3y7t k^^-i ( G 1 uconacet obact er) CO it -g ^f- f£ * # & 
[ 0 0 0 2 ] 

r<o5 , = -fe v ^9 9 — m<om@tB-? &> % ? ^ ^ > t ± y — • 

=.^f (Gluconacetobacterentanii) , 1tl:rt h^i!'^ - • T^hr-fefy^^ MH 

— 2 4 fcfc (Ac etobacter altoaceti genes MH-24) ( # If 3r £6 "fc V ^ — I" F E RM B 
P-49 1 tUttK) I* > 2 0%«±©R«fr#**te*fr-f-3£i:;i*"rtt*,*fcft 

[ 0 0 0 3 ] 

HT, ft Bfc »tt K H 5- i" 5 it fit * (ftifcWttJte^) Sr^n-^^L, ^coftg&Wte 30 

rr-C, Blfc*^l3»t ■63te i T-»^Sr**i-* Ji-Ctt. ft Sft gl "C e # « Si W |g 4 << 9 9 

— ft -^rolfifSf t*f V^ftSfi^POv^f af-^y^ 5 Y 9 
9 - t Ltlt, P UF106 (C"Jx.tf, #»fFXttl#B8) , pMV2 4 < « * tf . # W 
IFJ12#I) ^>pTA 5 0 0 1 (A) SO p T A 5 0 0 1 (B) ( W z. tf , # «F X ft 1 

# f» ) •* a # m if e> n s . 

[ 0 0 0 4] 

±3- MH - 2 4t5|c$r^*t-r5^/'W=i>'r-fe b s<9 9 — - ^>--9~s(^<Dmm& 

mm irttUfcSft&SKfcJfe-rST'?* 5 KSr/B v*-Cf£»3;h.-CV*$ fc», JftK JifllftSfc 40 

[ 0 0 0 5 ] 

[#«»F3:tll r-fe/P a — * (Cellulose) , p. 1 5 3-1 58, 1 9 8 9 
l&ft&Xffi. 2 } ( 7 7> 7 J K • TyK-iy^-fD^^.v-f ;d/W*h';- (Ap 
plied and Environmental Microbiology) 5 5 , p. 1 71—176, 1989 
IftffXHk 1 ] 4t WS Bg 6 0-9 4 8 8 -if- *R 
[ % CO 31 ^ ] 

[*«iJS*a;lJ:5it5I«] 50 
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[ 0 0 0 6 ] 

[»JS£#fci-£rt:tf><O^K] 
[ 0 0 0 7 ] 

*JfBSSSiwS<5# , **W#tt««*ftUfclS*, W^g£Sg«<D 1 oXfe « ^yun V T 
■fe h ^ ^ — • <4 (Gluconacetobacter entanii) > 1$i:7t h ^ ^ — • T/U 

hrtf MH-2 4 ( Ac et ob act er alt oaceti genes MH-24) tfcCOfcflBflS^-etlgSi 

L}5««:**DNA^?^5 K (J^T> ^ 9 * 4 K P G I .1 t V> 5 . ) SratBlto 

$ fe ic , 1^/7^ ^ K p G I 1 ir , iRT-*-ifif 4: L-C7 ^tfS/y y.Bttlfi 
•f-Sr^o^fliffl^y^^ K ^ * # — pUCI 8 iSrlietT^^ 7/7^ ^ K Sr ^ JH b > ft 

l£t>>Tirh'<^^~ • T ir ^ No. 1 0 2 3 Ifc (Acetobacter aceti No. 1023) ( # 
?F4®f St y^-lCF ERM BP- 2 2 8 7 HTSR) ^T±bs<?# — - T ± 
I F O 3 2 8 3 I* (Acetobacter aceti IF03283) , St/^/^y/t b ✓< ? * — • If 
U I FO 3 2 8 8 fcfc (Gluconacetobacter xylinus IF03288) t£ <hf s & < <Dg?&£ 

j^c « X IN IE 31 * ^ - * -»e-?-#*»U , »K*5**«r»5 ^ t fcjfcft b , 

[ 0 0 0 8] 

t4^%R*Sl!Ef T IE co (A) , XI* (B) l:^t7 p 7^^; KpG I 

1 X fe S o 

( A ) E ^ co K # # l K SB «c <E> & & E ?« 5 ^ ^ * 4 K o 

( B ) E ?»J ^ CO E 3W » * 1 «w IE ® <Z> m m E K *5 V> X , l;&L<tt«flI<E>tfiS<G>«J&. iK 

* 4 Ko 

fe 5 o 

[ % w <o s» * 1 

[ 0 0 0 9] 

[^P^5r*JSi-^fc*ogA(0^^] 
,|00 1 0] 

BUT, **W«r»«llfcKW'f*. 

B*«li:«5**S«)^?^S KpG I ill, TIE (A) , Xft ( B ) tr tt; t <a 
X fe 5 c 

(A) I£?iJ«Oia?iJ#^- 1 CE«Ot»EJ>I^b457 F 7* S K Q 

(B) E JiJ « <£> E ?!l # * 1 ^ia*^*»E?!H2:*5V^T, If KttSIS^ISolft, iK 
[0011] 

Si", (A)E^J*OE^J#»l»wia*0**EW*»b*57 p 9^$KI4,W3. Ik 
bpol^fl^ Hi^WJ[»#*«6BI«:*i-saiJR — **^9^^K-C*>5o EI 1 * > 
fS f i IJ RXI THinc I IJ tt , $JjP5^^IS®^tt^^*t-o £fc N tf§ 301 ft CD & 

* tt , b p*ffi"C*lfe*S#tS:*t fl 35 K * ^ TpGI lj 11, :/ 7 * ^ K £ 
, f 3 0 8 0 b p j 12, /7^; KOgfiSSJr^t, 

IP fe , HlCStiSi: ( A ) :/ ? * $ K 14 . E W 3£ O E # ^ 1 K IE <D ftj 3 1 0 0 
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(bp) «>b49, H i n c II-?3#/3f, Sfi I 1 gfr O f& 86 gB 

tif t^l^l^iDNA/y^ 5 FiUII5:i*!-C!5, * fc , :/ 7 * 5: K (A 

)!4,EcoR I.Sac I , K p n I , S m a I.BamH I.Xba I 
.Sal I , P s t I.Sph I, Hind III <£> §8 fifc £ ^ft" tTl^i^, 
[001 2 ] 

;Oi34 (A) 7° 7 * S KI4 , ^*=X7t h^H - ■ iV^-/ (Gluconacetob 
acter entanii) , M i tf 7 t h # - • 7;W h 7 t f y ^ MH-2 4« (Acetoba 

cter altoacetigenes MH-24) (f If 4® t V - I: F E R M BP-49 lHt 

?§m £ % & X & M ft -T Z ^ k X- % , W*.tf*»*fc-*-hy ?A^Kf f /*«tt 
h!) fASrfflv^tffUtiSt'f 5, »?>*b*»»4fc»»e>. 0!l *. tf 7 * / - A-tt « *» J: 
a:^ i^* A7*n $ K#£TO*fc*V**«*^Ei8frtt»*n#ifittffl^&ft$':*ii6teJ: 

[0013] 

(A) -77*% K-Wgflt*«aHB^*±»Jfirt-COS53ti»»l=§8*r*3te* ^ 
9^5Ki:UT1t*iWJ«rt"C*«bfc5, * VM4 #4 -f 5 » & 31 O it 14 , — f®&3 
ft 7 9 * 5 KtB«t. (A) 7" 7 * $ Ktr*j*i-*EH*«>eai»»l K: C 4t e It S B 

tiLtf&^zt. Kt b-ctiteu * *sfc*o u a» l , & se o sa ?y # 

tfgtefcoT^fco-t-sj^fcWfctttiai* k 7- 7 * 5 k t l x <o mm & m -t Z> k ^ z. b 

ft5„ »**i^«**»W«>^9^S KpG I l 14 , (A) 7" 7 * S K©*i: 

R)tj!h5'«) , CI*4<. ( B ) E ?'J S <£> E # 1 K «> tt» E W K *s T , l^t< 

[0014] 

Lfcjlot, (B) ^9^.5KICi3rtSEyU*OEyy#*lfcE«t«)*aEyil»=38^T 30 
, l«L<llftimfiSwIi, t?A, tt*D, X tt&&G> m b 14, ±ifi 

5 e * o ia yij # i k *a *& o & & e m + . 7-7*5 KosatasiafiB^tt^ 

[0015] 

(b) 7-7*3; KKiaav^-c, bks-c s #«»i^i«e 1 14 , rkb mutch*]-? @» & 

T ir h^^^^ — M <£> g£ ®8 ffi i U, {a| ;t 14* T ir V 9 9 — • Tir^ (Acetobacter acet 40 
i) a* 3£ If F> *!< , A ffc fft tr fi , T -fr h <7 * — • T -fe ^ No. 1 0 2 3 tfc (Acetobacter 
aceti No. 1023) (ifrffdfc^lfft-feV^-lrFERM BP-2 2 8 7 i: L T * ft ) T 
-feh/*?^ — • T "fe I F 0 3 2 8 3 | (Acetobacter aceti IF03283) jJJ 2f£ If fe t\ 5 

0 

* , if ^ = ± h '< ? 9 -m<omm$i t it » , ^/^yrth/^?— 

/Ur)^ D SM6 1 6 Ot? ( Glucon acetobacter europaeus DSM6160) ^^^3 ^ T ir 
h ^ - • zz-ls # ^.^i (Gluconacetobacter entanii) , 00 X. Ji T "fe h ^ — • T 

h T ± 7 y ^> * M H - 2 4 £fc (Acetobacter altoacetigenes MH-24) ( 4# f-f £ ^ IF f£ * 

y^-CFERM B P - 4 9 1 L T ^ ft ) , ^ =« ^ T ir h/<^*--f-V 

I F O 3 2 8 8 W (Gluconacetobacter xylinus IF0328 8) ^ \f b tl Z> a 50 
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[001 6 ] 

:®J;547'5^5 H (B) f2 , 7* 9 * S K (A) i IrI « K N ^/WaVT-fclw*:?*- 
. ;t v ^ =■ -f ( Gluconacetobacter entanii) , #J X. l£ T ir h /< ^ ^ — • T ^ h T -fe ^ -7* 

* MH— 2 4f (Acetobacter altoacetigenes MH-24) ( 4$ ff £ 3t ft ± ^ * — |C F 
ERM BP-4 9 1 b L"C*ft) »»fe-«»*3tfi-T-I*tt*ifeliJ: 9 . 

H tt 0V l i 5 ^^JBStF^ttlw J: 0 , RKt 5 £ 4: j»* "C « 5 . 

[001 7 ] 

9iSH*Sll:^5*«lro7'7^5 KpGI ill, JSiR-^ — # — ige?- £ ig*S 
Stf^y^yrt — JROI*K®«r7£!r<E&-r-57t«>W'<4'* — t lTffl^5:i 10 

< t t>-m t mn-r ^ m v > &mm<ommft^&$k-sim-?h z> z b 

bTZ. 
[ 0 0 1 8 J 

<SfcO§g^JimJSe j f-^ifSr^ff-5r.i:^i5-e#5. # ft) In li 00 * I* , 5 K 20 

pBR 3 2 2 W7Xfv/!Jyittifif > 7*7*5 KpACYCl 7 7 07J^--^V>>^Iif 
it ^F" , 7 P 7*5 KpACYCl 8 B 7 A7i = = -/Hittifi ; f 1 & - M 7 ? 

[0019] 

f At-<t»f SrfipSe^t Ltd, <» R £ 14 < , 7'B77-f 1 U - -tf , D 

¥ <omm <V3&&* K b* & mif % Z b & % , A # #) I- 14 01J £ 14 . g?SS®WT/l' = -/l-7 !r t 30 
K n -7* -7- — if it € ( 00 X 14 , T i> ^ — -7-/W • ^- ^ ■ ./■< ? ^ Ji n — (Journal of Bac 
teriology) , 175^, p. 6857-6866, 1 9 9 3¥j #1) t*lf5:t))! 

[ 0 0 2 0 ] 

58 S WW KM D N A-mn b Utt, SF&B, h * ^-JR-^j/A-a X7 

* h * - JR ©S^SfS i. < mm? 3 t> WbtittftlzMmtt tt < , 7* n 

t£b**mifZZbtf-?%5o 
[0021] 

R*i|2l:fis5*?g!l©SiiSffl'«i'^-S, -b 15 <o i. 0 ft m ft -r - iJ - it £ $ & 40 
-f- 5 :7* 7 * 3: K a* , »*3fIi^«S*»W«>7'?^5 KpGI 1 (D'Pte < b t> — SB K S £ 

j$^-r^^9*5 KHtit, m A-r^t ^sc % @ s m a^ite-^ & m-x u t & & t> c 

A^i4U-CS3V^fc7'9^SK«)tt» 7yfv'!)yH4Sef pUCl 8, fl>7t 

* y ^wt4jteT-srS5 p br 3 2 2, *tv-< vyitifix^a? p hsg 2 9 8 

«f©&a©/7^$ KS:*lf5r tiSttS, i*k pUCl 87"?^S Ktt, 7<ffiltg 

»a«^rfiB*fc*, ^tizmtfe-t z b \z x v \ -±mm -> * b/u^? # — 

z b a* -e * § „ 

[0 0 2 2 ] 
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7 7 * S K p U C l 8 ) 5:lSt?.Cii:iot^Slt5: Hif $ 5. 

A # 6*) Id 14 , m Z. 14 . i*5ll:«5*«K<oy7^5 KpGI 1 £ , fftl PS » * T- m 

p U C 1 8 ) £ , ID C ff?J PS S# Sit T- ^ »r L- , Wf iT 4 DNA D ^-f "CaieSJj; ( 7 -i 
- -> 3 V (Ligation) ) |::J:3, 

ftj pg g£ 31 £ L--CI4, «Jt£v*«JH©l**a*tt/B T # , ^ ffl f -5 flt * K C X ty m K J© &f M 

# if £ US ffi L , 13 ISr <£> *1 ££ £ P3fifi 1" 5 » « tf . S f i I <o J§ -g- 14 , Sf|filU=> 
V / u & . IK5 Ott l^fffi, Aa t I I©i^ll»iISli=y h/j/ g, tK 

3 7t-?H»W*flil*5. 4*. «CXIM-Ctt, S f i I R Xf A a t I I «: *i ^ 10 

[ 0 0 2 3 ] 

0 2i:> »#*2ic«5**w©»Bit*fli-'<**-0> — « ( P uci8$r#Au-c»b 

*X*Blfc*/fl^**-pGI18)rofl:t^J12^IWI»B**ttHI«rfl*-t-. 82*, r A a 
t 

1 Ij RXf rs f i IJ 14 , MKBtJCBttftBffitr**'*-. * , MC Sli, n 
-^ViZ-tJ-^N^. Amp rli, 7yf->!) yfttlg^SffiS:, fi§ 301 1*} O & =f= 14 , bp 
^ffi-C^L-^ffiS#-^Sr^i-o It, <¥&<D TpUCl 8J fpG I lj TpGI 1 

8 J 14, 5 K* t, r 2 • 7kbpJ, f 3 . lkbpj&T/rs. 8 k b p J li 

, T 7 * 5 KWi^ffiSSfe^^-ro Bl2l:^-rf^e?K«'<^^-pGI l 8 14, pUCl 8 20 
Stf p G I 1 ©V^f^t^tbtJS!), 4ftOS$liiB5 8 OOtSM (5. 8kbp) 

I O O 2 4 J 

r <o x o a ss#« 2 ic#, -s omm&m^ ? * - 14, st&s, m\cr a^-jv&m 

gg £ W 1" -5 T i? h ^ ^ — JfH ^ A' =" VTir h JRWgfieiScD&BJiafi-ClSSiWfig 
*V**;tfttf, 2 1C«-5*3gWOftSft«ffi-<^ * -14, Sttttt'lz&friElft 

# m »= o ^ T 14 , if * « 1 K « 3 #3S 93 <OSft W *3 V> T ^ L tz. ii !? T? £> 5 , 

ft, ffl SB U fc J: 3 l£ . jg^-7-^-Jte^-Sr^tf7'7^S K ( 0>J * 14 , P UC18) £ 

lists wiKt?. &mm<ommfi*>frtt b-r , xnsimnimmft-? t>&m*imftmmm 30 

[ 0 0 2 5 ] 

J&K mm\C ov^T 14, #KPSj£l4fc < , iiSttTfcfrS • &#Srigffl-r 5 r t *«-c# 
5, 01 x 14 , & ft # A > !? A ( 0iJ x |4 , f7^!)*^fa?/l"7yK'/WtnJJ* 

• ^ ; 7 I- U - (Agricultural and Biological Chemistry) , 4 9|, p, 2 0 9 1 - 
2097, 1 9 8 5 *p J # fiS ) , il^^ hn^W-^sVS f^^f'fiy 

• /<4 x ^ / n - • 7 V K ' ^-Jr $ ;* h JJ — (Bioscience, Biotechnology 
and Biochemistry), 5 8 g , p. 974-975, 1 9 9 4 #1) 4iftrilf 5: 
t # # -5 , 

[ m m m i 

[ 0 0 2 6 ] 

if jV zi S 7 -fc h ? # — • $ ~4 (Gluconacetobacter entanii) <D l^^CfoST 

•fe 9 — ' 7 /U hT-fe h^^^ M H — 2 4tt (Acetobacter altoaceti genes MH-24 

) (FERM BP-491) 6%SKi4%x^/-yutSJ|lLfcYPG)&i(3 

% {f iv = — ^. , o. 5%B#e^dr^., o. 2%#y-^^h>^^r) * -e . 30^1^24 50 
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0 B» IHJ a» 3 3 6 P* M H * L 7t „ ft b i\1zWft\z-o\,^X fr&it1- h V <7 J* *? Y <r */ /V 
N A Sr»S! bfc. 

ftbthtzy? * 5 KDNA^, «-a$iJPSP^ (SfiigttSii) (37t, Kiifig 

Sia=yh/ml) , ft b tlfrD N Am* V>>&g;tt & ZT # a - X ? ^MHIkmiZ £ *) 
# £> , 1 1 l: p G I 1 CD ftHJ PS P 5?i tt& 12 «: ^ -*% El 1 * > « » l*i «> « * 14 . bp^ffi-C^ 

[ 0 0 2 7 ] 

BB UJ>bH6a>4J:5K, fbftfc^?^? KDNASH i n c I It3*fr> * 
. S f i I T?l#jJf©tt*«ttfc*"t-3at*-#*DNA7'?*$ K-efc •? , T"? * S 
KffWf §111^3 1 0 OlS» (bp) T-2bo7t 0 * fc , EcoR I , Sac I, 
Kpn I > S m a I * B a ra H I , X b a I, Sal I v Pst I.Sph 

I, Hind I I I <D$&W,UtiL* ^ LT V ft o fc„ 

t#64xfc7'9^5 KDNASr^5^5 KpGI 1 t#« WTWSSJfiMCffl^fc. 
[ 0 0 2 8 ] 

H SS 0ij 2 (p G I l roifiSEJiiwft^) 

pUC18 (^gitttSS : 2686bp) £Sma IT?9»L, pGI US f i 

1 -Qtym'lk, T4DNA^!J ^ 7 - f t ^FfUfc U t W ?r , ^ J£ 1 TM# b H ^ 7 * $ 
KpGI lKSliSRjcSS.Itfc. pGI 10^SiE?iJSTs f V^-c/'ff t**/ • f *" 

<7? t£f>I$c t~ o ^ T fr ft #r ,6 (4 :£ T — — 7 s/^-fSltKL-CfrftoTt. 

IS ?"J « W E # # 1 IE ic <£> Jfi £ E ?'J ^ & £ 

[ 0 0 2 9 ] 

js #J 3 (pgi l-^wrvfv-y^ (Amp) umae^-roft-^ifciMc 

± IE J? ;fe #J 1 "CM* <b ft 7° 7 * 5 KpG I 14,'KOD-P 1 u s - ( Jft # £5 » tt Si ) 
Jffll^PCRftiaoTillL, Aa t I ITfDNffLfc.. 

P CRfell0 3l:/f ti 5 CLtHiiUfc. i" ft fc> *> , **«l-Ci«Ult^7^5 K 
P G I 1 Srfilflt Lt, ^7-f^-HTAa.t I I g»Slitt«:tt 5 ^ 7-f 1 R 
*7 -f 2 Srffl V>, TIS-r -5 I- X , PC.RftSrHftl/fc, 7*7 l S^t"^ 

^ — 2 w & s be ?'m , -ttv-f f ^ia?ij*wia?ij#-§-2^u«gH3?ij#-§-3(c^i-ii!?-e$)5„ 

PCR©t#tt, 94t30Jj>, 60t30f, 6 8 t 3 »4 1 t-f ^l-i U, 30 

f - b it o 

[ 0 0 3 0 ] 

T^-f^yv (Amp) fittlfittlij pUCl 8 (^fiitttSSi : 2686b 
p) & A a t I I "C «J Bf U (3 7t« 1 a= y h/m 1 ) . T 4 DN A !) 

iff, HJ£0!llt?#bH)t'7 P 7^5 KpG I 1 U:il3&&JS (L i g a t i on) 
ittt«0?Rj£tt$r, ttife fctt *J!&ffiJM10 9tt (£« jftttK) KJBK <Bt* L , 10 
0 <i j/m I OTVtf'/!) ^ "7- h y A^r^tf L B i# *& (hD/hV 1 0 g > «f — * h- 
iJf ^ 5 g , N a C 1 5 g / 1 II y h/l') - Mt'SKtTAmpf tttOJ^f |Si 

«5 Sr » fc o 

W^nfe^KSsmWi^^^^S KSrBBU, ^<rcf|i)Jpg^§!f^»r/<*->£fl$#fLfc< > 
B12lr,»e>nfc7'9^5KW$UP5»5SflfiBlSr^i-. 82'f, r A a t Ilj R.Xfi r s 
f i I J tt ; jW»»*»«Wffi«:«i-. * fc , MCSli, -^/U^^n-^V:/^^ h £ 
, Amp.rli, 7Xlf J vBttlfi^ ft 501 ft <D ft 3= 14 . bpffitSlfciS 

# # Sr ^ -f-, it, * * <o r P uci8j r P Gi 1 j ay r P Gi isj i4\ 7"7^? 

K £ £ , f2. 7kbpj , r3, lkbpj Xtf '5, 8kbpj li, 7*7^^ 
*£ 2£ $c 5r ^ i"» 
[ 0 0 3 1 ] 



(8) 
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B2*&«b*4J:5l:. Klip UC 1 88J;tfp G I l o ^ -f *v t> 

$WUt*j9, 4*tog$ii^ 5 8 0 ofiiW (5. 8kb P ) x*&ofc 0 :wy^>; 

K*»»iffl^^^-p G I 1 8 t A * b fc o 
[ 0 0 3 2 ] 

(StS07t h/^^ - • rtf No. 1 0 2 3tt^^*Sigft) 
H^^j3T*fi$!LfcgtS?Mffl^<^^-pG I 1 8 £ , T ir h '< 9 9 — • Tir^ No. 
1 0 2 3ft (Acetobacter acet i No. 1023) (FERM BP-228 7) l£ J. W ^ h n 
iff U — i/ g is jfc ( « *. Ht ^ r/^tt^iv^ • /Wtf # / B^^f- • T ^ K • ^ W * 
y > ^ h U - (Bioscience, Biotechnology and Biochemistry) , 5 8 p . 9 7 4 — 

97 5, 1 9 9 4 ^j #B) iaoT«ffi»tto »8E«»li> 100/zg/ralO 

ii^i^it6±-c^Wbfcr^t Q ^ y :xifim<0»KtetfcftiwO^-c, fern \z x r> zf ? * % K 

£ffiWLT^#fbfc£::>5, ^< * * — p G I 1 8 5r«^LTt^ r 5:fltglfc 0 
[ 0 0 3 3 1 

HJS #J 5 ( 7 t h ^ - • rtf I F 0 3 2 8 3 Of tfi*) 

SHiMa-eWlfcBltti^^^^pG I 1 8 T±b'<99--T±^ IFO 

3 2 8 3 ft (Acetobacter aceti IF03283) \Z \s 9 V n tK U — > 3 S ft ( ffll *. tf , I" 

-f ^~ 1^ -3=- X • /^^^-y^^/Pv 5 ^ — 'TVK'/^-Y^^^^by^" (Bioscience, Bi 

otechnology and Biochemistry) , 58«, p . 9 7 4 - 9 7 5 , 1 9 9 4 ¥j #i) 

iotiftEftlfco fIKil*li, lOOM/ral^r^VJvS^2%0S»S: 
^JD b 7t Y PG»^«it6tI«lfeo 

$:ttfctl t-CMW t , -< ^ * — p G I l'8 Srft^ttv^ I t tatBU^., 
[ 0 0 3 4] 

% M W 6 ( ^ A* =« V T -fe N^^^^ — • 1? !i * I F03 2 8 8ft — 

SfiW3tS9SttpGI 18*. ^/U3V7t h/^^-'f^yt^ IF032 
8 8ft ( Glucon acetobacter xyl inus IF03288) |:xl/^ bB*U-i/g yfe ( M X. fif > . 
S/^^jr^oizr-l/?^ • s<sfzt' s p9/**i?'{*- m9 T>''} f *s<<4* m 9'$Xblf*- (Bioscience 
, Biotechnology and Biochemistry) , 5 8^, p. 974-975, 1 9 9 4 fj #1 

) icJ:ot»HgJfttt 0 »*<E*« tt* i00Mg/mi©7yevjyfeS»LfeY 
PGS^igifi-Cl^tfco 

Srtfiffittftff t> ^< ^ * - p G I 1 8S:ft^lTl^:iS:igl/:o 
[ 0 0 3 5 ] 

H 16 00 7 (^/u=y7th/^? - • xy^x>f^Oif gft) 

HJS^j3-eira$SiUfcpGI 185:, ^yl/3V7t h/^^ • xy^^ (Gluconacet 
obacter entanii) > *fa\ZT ± V '< 9 9 — • 7^h7tf M H - 2 4 ft (Acetoba 

cter altoacetigenes MH-24) (HfftftSJtt V F E RM BP-49 1 Ht 

# K ) 9 hD/Ku-^ayg ( 0!l *. fi , r^-Y^i^^^* -/W^x^/n^ 

— . T > Y 9 -f ^~ ^ ^ ^ h y ~ (Bioscience, Biotechnology and Biochemistry) , 5 
8 « , p. 974-975, 1 9 9 4 ¥j #1) iaotf«(teftlfco f HSftttli, 
1 0 0 fx g/m 1 O 7 y t e V i) *s RXf 3 %<Og$Wl'k 4%Ox#/-^Sri8iDLfcYPG* 
3c * » (^l^iSS 0. 5 5%^»C»^^«2) T » « L fc • 

^rttttiUr^WU, -<^^— pGI 1 8 tft«flt^5 : t SrilBLfco 

J^ico-ch^^blS^^itc^^^^P^O^^^^ KpGI 11*. ft & M , #tcr/uxt- 
8Mb HB «: * ST -fe h/^?-«»V/^3^7t h lw*3^T«ffl 

[M^JiOfiJfflpIfgtt] 
[0 0 3 6] 
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*«W«wJ:9, *M^©I6f»A»*#it<, K o HP A3 rt t? o Sc Stt I- ffi ft « ^ 5 
[ 0 0 3 7 ] 

[121] ^/u^VT-trh/*^^ — • xy^^>f (T ± b '< ? * — • 7/^7tf ^^^) 

1 ^ ^ y ^ S KpGI l<DfBPR#*Jftia&*Lfcl3"e4>5o 
[02] pGI 18(D«^|§ISt/^JPSB#^it6El$:^Ufcia-efc*o 

[ B 3 ] **«3K»»t*PCRtt^^9-f-^--«>ttlt*ra%UfcBa'C**. 

[«f#oR«] 10 

[0 0 3 8 ] 

EI 1 cja > fsfi IjSt^rHinc I I J tt , »JR»*B«»ffii*t. ifc, 

saarto** b p¥tt-e/Ttfc«ss^5r^to mk> r P Giu 

^ ^ K £ Sr * f3 0 8 0 b p J 11, /5^^ K©(*iifti*t, 

H 2 f , TAat I I J S V T s f i Ijtt, ftllfiR *fc,M 
C S fl, ^d-s ^ ^i^-r hSr, Am p r ft v 7^ '/J ^ Btt « * 95 «fc * , }£ 

art <^»2*:tt, b p^ffi-eStfcftSSf S:*to Mi-, r p U.C 1 8 J TpGI 

lj Jtf fpGI 18J tt, ^?^?K*t, r2.7kbpj, ^3. lkbpj Rtf 
r 5 . 8 k b p j 14 % 7-9 *SK0>lfc****r»i"« 
H3t, P r ime r 1 R Xf P r ime r 211, ^tlf ^^7^ -7 - UU'T'y^^- 20 

2 £ ^ L , r s f i I J & Xf r A a t I Ij tt. »J PR 



[ [2] 1 ] [03] 
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